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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a pressurizing 
force by a finger or a pen or the like with respect to a 
touch panel so as not to be applied to a liquid crystal 
panel in the liquid crystal display device provided with 
a touch panel incorporated liquid crystal display panel 

SOLUTION: A transparent touch panel 2 is stuck to 
the surface of a liquid crystal display panel 1 with a 
transparent adhesive layer 3. Then, the peripheral 
part of the rear surface of the touch panel 2 is stuck 
to the stepped part 4a of a case 4 and the rear 
surface of the liquid crystal panel 1 is made to be in a 
floated state. Consequently, when the surface side of 
the touch panel 2 is pressed by a finger or a pen or 
the like, this pressurizing force becomes to be 
catched by the stepped part 4a. As a result, the 
pressurizing force is made so as not to be applied to 
the liquid crystal panel 1 being in the floated state 
and, in its turn, a display unevenness caused by the 
pressurizing force is made so as not to be generated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display 
characterized by having made only the 
aforementioned touch panel support in 
the aforementioned case, and only the 
aforementioned case inside and 
predetermined length making the rear 
face of the aforementioned liquid crystal 
display panel isolate in the liquid crystal 
display which comes to contain the thing 
which comes to carry out the laminating 
of the transparent touch panel to the 
screen side of a liquid crystal display 
panel in the case where it has a display 
window. 

[Claim 2] The Uquid crystal display 
characterized by supporting in invention 
according to claim 1 in the level 
difference section in which the rear- face 
periphery of the aforementioned touch 
panel was prepared by the internal 
surface of the aforementioned case. 
[Claim 3] The Uquid crystal display 
characterized by pasting up the rear-face 
periphery of the aforementioned touch 
panel on the wall upper-Umit side of the 
aforementioned case in invention 
according to claim 1. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] This invention relates to the 
liquid crystal display equipped with the 
liquid crystal display panel of 
touch-panel one apparatus. 
[0002] 

[Description of the Prior Art] The thing 
equipped with the Uquid crystal display 
panel of touch-panel one apparatus is 
shown in a liquid crystal display. 
Drawing 3 shows an example of such a 
conventional liquid crystal display. In 
this liquid crystal display, it has 
structure which contained the thing 
which comes to paste the fi-ont face 
(screen) of the liquid crystal display panel 
1 the transparent touch panel 2 through 
the transparent adhesives layer 3 
(laminating) in the case 4 in which a front 
face carries out opening (it is got blocked 
and has a display window). In this case, 
the rear face of the liquid crystal display 
panel 1 is pasted up on the inner base of a 
case 4 through adhesives (not shown). 
The liquid crystal display panel 1 has 
lamination and structure which enclosed 
Uquid crystal (not shown) between them 
in two glass substrates la and lb. Two 
film substrates 2a by which the 
transparent electrode (not shown) was 
prepared in the field as for which a touch 
panel 2 carries out phase opposite, 
respectively. If make 2b counter, spacer 
2c in which opening (not shown) was 
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prepared in the shape of a matrix 
between them is made to intervene and 
film substrate 2a by the side of a front 
face is pushed with a finger, a pen, etc. 
The transparent electrode of film 
substrate 2a by the side of a front face 
contacts the transparent electrode of film 
substrate 2b by the side of a rear face 
through opening of spacer 2c. 
[0003] By the way, in this liquid crystal 
display, one of the reasons which pastes 
up the liquid crystal display panel 1 and 
a touch panel 2 through the adhesives 
layer 3 is for raising permeability. Next, 
this is explained. Generally, the reflection 
factor of the incident light in the interface 
of the layer of a refractive index nl and 
the layer of a refractive index n2 is 
expressed with the following formula, 
reflection factor = {[ (nl-n2) ] / [ /} 
(nl+n2) ] 2 " a reflection factor becomes 
so small that refractive indexes nl and 
n2 are near so that clearly fi:om this 
formula However, the refractive index of 
the glass substrates la and lb of the 
liquid crystal display panel 1 is 1.46. The 
thing of a refi-active index 1.48 is in the 
adhesives which are the quality of the 
material of the transparent adhesives 
layer 3. The refractive index of air is 
about 1. Therefore, the reflection factor of 
the interface of the liquid crystal display 
panel 1 at the time of pasting up the 
liquid crystal display panel 1 and a touch 
panel 2 through the adhesives layer 3 
and the adhesives layer 3 becomes 



smaller than the reflection factor of the 
interface of the liquid crystal display 
panel 1 at the time of making it only 
merely pile up the liquid crystal display 
panel 1 and each other's touch panel 2, 
and making it an air space exist between 
them, and an air space. Consequently, 
permeability can be raised. 
[0004] 

[Problem(s) to be Solved by the 
Invention] However, in such a 
conventional liquid crystal display, since 
the rear face of the liquid crystal display 
panel 1 had pasted the inner base of a 
case 4, when a touch panel 3 was pushed 
with a finger, a pen, etc., this press force 
joined the liquid crystal display panel 1 
through the touch panel 3 and the 
adhesives layer 2, the cell gap of the 
liquid crystal display panel 1 was pressed 
locally, and there was a problem that 
display nonuniformity occurred. Such a 
problem is more remarkable in the 
substrate of the liquid crystal display 
panel 1 being a film substrate. The 
technical problem of this invention is 
making it the press force with a finger, a 
pen, etc. to a touch panel not join a liquid 
crystal display panel. 
[0005] 

[Means for Solving the Problem] This 
invention makes only the aforementioned 
touch panel support in the 
aforementioned case in the liquid crystal 
display which comes to contain the thing 
which comes to carry out the laminating 
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of the transparent touch panel to the 
screen side of a liquid crystal display 
panel in the case where it has a display 
window, and only the aforementioned 
case inside and predetermined length 
make the rear face of the aforementioned 
liquid crystal display panel isolate. 
[0006] When a touch panel is pushed with 
a finger, a pen, etc., the press force can be 
prevented from joining the liquid crystal 
display panel in the state where this 
press force will be responded to in a case, 
therefore it floated according to this 
invention. 
[0007] 

[Embodiments of the Invention] Drawing 
1 shows the cross section of the liquid 
crystal display in 1 operation gestalt of 
this invention. In this drawing, the same 
sign is given to the same name portion as 
drawing 3 , and the explanation is 
omitted suitably. With this operation 
gestalt, level difference section 4a is 
prepared in the internal surface of a case 
4. And the rear-face periphery of a touch 
panel 2 is pasted up on level difference 
section 4a of a case 4 through adhesives 
(not shown) (support), and the rear face of 
the liquid crystal display panel 1 is made 
into the state where it floated. That is, as 
for the rear face of the liquid crystal 
display panel 1, only the inner base and 
predetermined length of a case 4 are 
isolated. 

[0008] Therefore, with this operation 
gestalt, when a touch panel 2 is pushed 



with a finger, a pen, etc., this press force 
will be responded to by level difference 
section 4a of a case 4. Consequently, the 
display nonuniformity which the press 
force can be prevented firom joining the 
liquid crystal display panel 1 in the state 
where it floated, as a result originates in 
the press force by the liquid crystal 
display panel 1 can be prevented from 
generating. 

[0009] In addition, although the 
above-mentioned operation gestalt 
explained the case where pasted up the 
rear-face periphery of a touch panel 2 on 
level difference section 4a of a case 4, and 
a touch panel 2 was contained in a case, it 
is not Umited to this. For example, you 
may make it paste up the rear- face 
periphery of a touch panel 2 on the wall 
upper-limit side of a case 4 like other 
operation gestalten shown in drawing 2 . 
When it does in this way, as compared 
with the case where it is shown in 
drawing 1 , size of a case 4 can be made 
small. 
[0010] 

[Effect of the Invention] Since it is made 
to respond to the press force with a finger, 
a pen, etc. to a touch panel only in a case 
according to this invention as explained 
above, the display nonuniformity which 
the press force can be prevented from 
joining the liquid crystal display panel in 
the state where it floated, as a result 
originates in a liquid crystal display 



panel at the press force can be prevented 
from generating. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross section of the 

liquid crystal display in 1 operation 

gestalt of this invention. 

[Drawing 2] The cross section of the 

liquid crystal display in other operation 

gestalten of this invention. 

[Drawing 3] The cross section of the 

conventional liquid crystal display. 

[Description of Notations] 

1 Liquid Crystal Display Panel 

2 Touch Panel 

3 Adhesives Layer 

4 Case 
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